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Recurrent Flooding Study

Tidewater Localities -
Recurrent Flooding Study

e @Goals

"%
* Review and develop a

s
comprehensive list of % '

strategies for dealing N
with recurrent flooding

Convene a stakeholder
advisory panel

Offer specific
recommendations on
options for sea level rise
adaptation which merit

investigation
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Collaborators: vims, obu, HRPDC, City of Norfolk, A-NPDC, Wetland Watch




Causes of Flooding

* Precipitation based flooding

— Issue throughout Virginia

* Tidal and storm surge flooding

— Issue in tidal areas

Flooding in Franklin,

Photo by Liz Roll/FEMA

Photographer: Liz RO”/FE%
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Adaptation
Strategies

Management/
Retreat

Accommodation

Protection

<j‘ Vulnerability

Controllable: Methods to reduce vulnerability to flooding.

ADAPTATION STRATEGIES




Management

Gloucester County Zoning {Southeastern Portion inset)
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Accommodation

Emergency Siren Proposed Locations

= Yy '!“:n" . Moyt 8o

Legend . Riyer
York R S
Buidings
Sren Locavions
B Siren Cowrane Area u_tx-i=1—2.““

Semrce: Corary Baze IS5 layer: ware ided by Ucted Stvte: Cecaw: Buresc azd cie Conaty Addressed
Baddizg 1S Dyer was provided by ¢ =z Couzsy Informasion Techoslogy' (IS Deparcmace.

Elevated house in Mississippi
Photo by Robert Harris/FEMA
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Waterproof envelopé i
provides flood protection
up to 14 ft. above msl
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Deck designed to hold ta
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Foundation brings floor to
9 ft. above msl

Grade is 6 ft. above
mean-sea level

VIMS Eastern Shore Seawater Lab

FEMA Zone VE (Coastal High Hazard)




Protection




Recommendations
Multilayered Flood Protection

CALIFORNIA
INITIAL RISK

California Meets the Challenge:
Taking Steps to
Manage Flood Risk

in the Central Valley

Reservoir Reoperation and Forecast Based Operation
Climate Change Adjustments to Flood Hydrology

Floodplain Mapping
Annual Flood Risk Notifications
New Building Standards
Emergency Response Plans
Emergency Supplies and Stockpiles
Improved Maintenance and Inspection Procedures
Local Agency Reports on Maintenance

Flood Risk

Layer-19]

RESIDUAL RISK

Time / Investment

Use multiple protection layers to “buy down” risk and reduce
the consequences if adaptation fails
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Flexible adaptat

on plans

Adaptable because:

Monitor 10 indicators: MSL, peak surge tide level,
conditions of flood defense structures, developed

area, intertidal habitat, etc

Table 5.3 TE2100 Plan Options 1 and 3 compared through the century

Pranieng Topether and Maiitainng Confidence |
Habitat site No. 1

Raise d/'r TB defences
Hiahitat site Mo 2

Ratse w'r TB by 0.5m
Halbitat site No. 4
Impr TB + dfr defences
Ratse w'r TB by 0.5m

Legend
W implementation point
W Decision point

(Rel. Ma) as per “Ten Indicaters for Change” Table
TE = Thames Barrles

/1 = Divamites

wir = Upriver

2030 2040 2050 2060 2070

2080 F0O0 2100 2110 2120 2130 2140 2150 2180 2170

Raige d/r dalences

Planning Topether (Tor a more resilient foodplain) and Maintainng Confidence (by asset performance.

Ower-rotate & improve TB |
[ ¥ *M‘?Tﬂ

Ralga defences downriver of Thames barier

Raise w/'t 0.5m [ [ I [

I [ 1 I

| Raise wir 0.5m

[ Y1 ]

itat Site 1

Habitat Site 2

' Habtat Site 4

A4

O

Further Habitat sites(s)

e Timing can be changed

e Can switch between
options

e Structures designed to be
upgraded

* Land planning includes
potential future uses

e Considers new

infrastructure planning




Monitor and
reassess

Create an
adaptation plan

Link strategies to
capital and
rehabilitation cycles

Identify flood
hazards (current and
future)

Vulnerability and
opportunity
assessment

Identify potential
adaptations

Prioritize
vulnerabilities

Prioritize
adaptations

Adapted from: Climate Adaptation Guidebook
for New York State, NYSERDA 2011



Center for
Coastal
Resources
Management
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Data Layers
|| Imagery
|_| Street map

|_| USGS topos

4 |V| Flood locations
@

Add a flood location

User ID |4B
Type of flooding | Tidal
Frequency | About once a year
Flood duration | B ecedes 24 hours) - |

Comments |Tida| >to |

http://cmap.vims.edu/FloodLocations/FloodLocationsMappingSite




Potential Flooding Zones - Eastern Shore

57

County or City Boundary

I:l Projected Sea Level Rise Elevation (1.5 ft}
- Projected Storm Surge (3 ft)

|:| Elevation above flooding (>4.5 ft)
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Likelihood of frequent flooding

T o T errampton

Total area 289,612 132,032
(acres)

total area 41% 46%

flooded

flooded area 2 1
that is
developed

Road miles 362 44

flooded

| Expected sometime 2040-2060

Typical size storm surge




Agriculture impacts of
storm surge / saltwater
may require change in
crops or landuse

Flooding in this area will require
structure or retreat

- !

Low development reduces
costs of storm surge

Breakwaters still effective

"‘

Raise houses to
Y2 accommodate
., storm surge?

ap
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Accelerated time frame

Floodwall necessary
to protect town

Agriculture impacts of
storm surge / saltwater
may require change in
crops or landuse

Low development reduces
costs of storm surge

Raise houses to
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~ = (e Storm surge &
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Accelerated time frame

72

Shift in land use /' << Storm surge barrier to protect °
leads to =] new development '

development of
agricultural lands

Floodwall necessary : 2 :
to protect town o Caaienn i Raise houses to
. accommodate
= twd storm surge &
' evacuate




SE Virginia sea level rise scenarios —
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Raise houses to
accommodate storm
surge & evacuate
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. : 4 Zone 2 (0 - 7 feet)
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Zone 2 (0 - 7 feet)
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Monitor and
reassess

Create an
adaptation plan

Link strategies to
capital and
rehabilitation cycles

Identify flood

hazards (current ana“;

Vulnerability and
opportunity
assessment

Identify potential
adaptations

Prioritize
vulnerabilities

Prioritize
adaptations

Adapted from: Climate Adaptation Guidebook
for New York State, NYSERDA 2011
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